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The ECB is the only major central bank that still emphasizes the role of money in monetary 
policy management. In this paper, we bring some support to this approach. Taking into 
account Euro area data from the period between 1999 and 2007, we demonstrate that a steady 
10 per cent increase in M3 may result in an inflation rate of approximately 2½ percentage 











L'étude montre que dans la Zone Euro une croissance de l'agrégat monétaire M3 avoisinant 
les 10% sur une longue période est responsable d'une inflation de 2.5%. L’output gap peut 
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Abstract 
The ECB is the only major central bank that still emphasizes the role of money in monetary 
policy management. In this paper, we bring some support to this approach. Taking into 
account Euro area data from the period between 1999 and 2007, we demonstrate that a steady 
10 per cent increase in M3 may result in an inflation rate of approximately 2½ percentage 
points. A negative output gap would have a short term offsetting effect, and vice versa. 
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In recent years, a new paradigm for monetary analysis has been established. The 
theory assumes that Central banks conduct their monetary policy by establishing their interest 
rate through the so-called Taylor rule whereby only the inflation rate and the output gap 
determine such rate. Generally, money has disappeared from the reaction function of Central 
banks. Furthermore, monetary aggregates do not explicitly appear as an explanatory factor of 
the inflation rate in the now traditional New Keynesian Phillips Curve (NKPC). Within this 
framework, inflation equations introduce the expected inflation rate and the output gap as the 
main explanatory variables (see for example Clarida, Gali and Gertler, 1999; Woodford, 
2003; Gali and Gertler, 2007). 
This theory claims to be consistent with the facts. In the early 2000, inflation appeared 
to be tamed throughout the Western world. Furthermore, over the last twenty years, most 
central bankers have gradually played down the role of money in the conduct of monetary 
policies. The Fed has lead this movement: in the last few years, the FOMC used to make no 
reference to monetary evolutions. In 2006, it even decided to discontinue the collection of 
M3, the broad money aggregate that incorporates institutional money market funds. 
But can one really believe that money has no role to play in the economy, more 
specifically in the determination of the inflation rate? For various reasons the answer is “no”. 
Even within the NKPC framework, where expected inflation appears to be a significant 
determinant of current inflation, such expected inflation may very much depend upon the   2
evolution of past money growths. Money may furthermore play an informational role as to the 
state of different non observed (or difficult to observe) variables influencing inflation, 
information that is not conveyed by the output gap variable. Hence, in a New Keynesian 
Phillips curve, the expected inflation rate or the output gap may “hide” the role of monetary 
aggregates on inflation determination. Furthermore, NKPC, by eliminating monetary 
aggregates from their formulation, may simply be mispecified. A powerful argument on the 
reason money growth determines inflation in the long run was discussed by Nelson (2008). 
He shows that standard New Keynesian models build on the strange assumption that Central 
banks can control the long-term interest rate, while this variable is actually determined by a 
Fisher equation in which expected inflation depends on monetary developments. 
The only major central bank that still claims to assign a significant role to monetary 
aggregates in the conduct of monetary policy is the European Central Bank (ECB). The 
officials refer to monetary policy as relying on two “pillars”, the economic and the monetary 
pillars. In a representative quote, Jean Claude Trichet, President of the ECB, states that “The 
money pillar of our monetary policy strategy constitutes a visible commitment to take the 
long-run link between monetary developments and inflation into account in monetary policy 
decisions” (Trichet, 2006). This relative focus on money may explain why empirical works 
aiming to unveil the relationship between money and inflation were carried out primarily by 
economists who focus on monetary policy in Europe. 
While existing estimates of the Taylor rule could not put forward any systematic 
relationship between the ECB’s main policy instrument (a reverse-repo interest rate) and 
money, several analyses have nevertheless shown that the ECB follows a forward-looking 
interest rate rule, where one year ahead inflation expectations play an important role in the 
interest rate determination (see for example, Fourçans and Vranceanu, 2004 and 2006; Fendel 
and Frenkel, 2006 and 2008; Surico, 2007; Garcia-Iglesias, 2007). Money could therefore 
enter the policy making framework through the determination of the expected inflation 
variable (even though it does not appear explicitly in the estimated Taylor rule).
1 
As far as the direct relationship between money and inflation is concerned, Hoffman 
(2008) and Belger and Osterholm (2008) use several bivariate and trivariate forecasting 
models and evaluate their predictive power by out-of-sample forecasting tests. They find that 
                                                 
1 So far, the empirical analysis of Belke and Polleit (2007) is the only one finding a statistically significant 
impact of money growth on the ECB interest rate determination; yet, when money is included in their estimated 
Taylor rule, the coefficient on contemporary inflation becomes negative.   3
inclusion of money growth helps improving the forecasting power of the models. Yet the 
improvement is not very substantial and had a tendency to decline over the past few years.  
A new test devised by Gerlach (2003) has been extended since in other analyses 
(Gerlach, 2004, Neumann and Greiber, 2004; Assenmacher-Wesche and Gerlach, 2006a, 
2006b). The basic principle is simple: given that money should have a full impact on inflation 
mainly in the medium run, these papers split the series of “headline” inflation into a high 
frequency component and a low frequency component, by using an appropriate filtering 
method. They show that the high frequency component is affected by the output gap as 
pointed out by New Keynesian literature, while the low frequency component of inflation 
mainly depends on monetary developments, in the pure tradition of the quantity theory of 
money. It turns out that money growths have a bearing on the trend inflation rate, while the 
output gap and other cost-push factors have an impact on deviations of inflation from that 
trend. Given that the filtering methods used require a lot of observations, these studies were 
performed with artificially reconstructed series for a “virtual” euro zone going back to 1970.
2 
In this paper, we aim at assessing the impact of money growth and the output gap in 
an inflation equation with data pertaining to the life time of the “real” ECB, i.e. since the 
creation of the euro zone. This strategy is important to analyse the reality of the euro zone as 
such within a stable institutional framework and no significant change in the policy regime. 
This is a simple, but we believe, more to the point method to study the respective impact of 
money growths and the output gap on inflation. This methodology also allows investigating 
the full impact of money over time: although money growths may explain the trend inflation 
rate, they nevertheless have shorter run impacts that “add” to the determination of their long 
run result. Single equation tests can therefore permit to capture the trend inflation rate and 
how this trend is determined over time. 
  Our results suggest that money growth rates do have a significant impact on inflation 
over time. We also infer that the long run impact of money growth is substantial: a permanent 
10 per cent increase in M3 results in a 2½ per cent inflation rate. If the influence of the output 
gap cannot be discarded in the short run, its statistical significance is not as strong as that of 
money. 
The next section presents the empirical estimates, and the last section concludes the 
paper. 
 
                                                 
2 See also Leeper and Roush (2003) and Christiano, Motto and Rostagno (2007) for calibrated models of the 
euro area that include a money based inflation equation.   4
Empirical analysis 
 
We estimate several inflation equations in the euro area, with monthly data from 
1999.01 to 2007.10, rates of growth (for inflation and money) being calculated on a yearly 
basis from month to month of the previous year. The basic equation is of the form: 
 
INFt = ρINFt-1 + aGAPTRt-1 + bM3GRt-j + εt 
where 
•  INF is the inflation rate measured as the 12-month increase in the Euro-area 
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M3 growth rate Figure 2
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•  GAPTR is the Hodrick-Prescott (HP) trend (with λ=200) of the industrial 
output gap IPGAP, itself measured as the percentage deviation between the 








2002 2003 2004 2005 2006 2007
Industrial output gap




Coefficients a and b measure the short-run impact of the explanatory variables on 
inflation. 
The coefficient ρ <1 is a measure of the inflation sluggishness: the larger ρ, the bigger 
is inflation inertia.
3 Hence, a shock on a dependent variable or in the error term has a lasting 
effect on inflation; for instance, if at time t the M3 growth rate is equal to δ, inflation at time t  
rises by bδ. But since inflation at t+1 depends on inflation at time t, the given money growth 
contributes to an increase in inflation by ρbδ one period later. After k periods, the initial 
higher money growth at time t still has an impact on the inflation rate that increases by 
). ( δ ρ b













Furthermore, at a given time t, the impact on inflation of previous variations in the money 
stock is given by  [] () [] δ
ρ
δ ρ δ ρ E
b












= ∑ ∑ 1 0 0
, where ut-k are zero mean 
shocks to the average growth rate. 
                                                 
3 Only the first lag on inflation appeared to be significant, so we display only estimates for INF(-1) as an 
explanatory variable.   6
If for a relatively long period of time the average growth rate of money is positive, the 
“long run” impact on inflation is given by b/(1−ρ). There is no such “long-run” inflation 
impact of the output gap since, by definition, the average output gap is zero. 
Table 1 displays OLS estimates of the inflation equation carried out with the money 
growths variable. We suppress the constant term that would capture essentially the 
contribution of money shocks to the trend inflation rate (indeed, when a constant is 
introduced, money loses its statistical significance; yet, while the constant is statistically 
significant, it is less significant than money). 
 
TABLE 1 
  (1) (2)  (3)  (4) (5) (6) (7) (8) (9) 
INF(-1)  0.90***  0.88***  0.92***  0.92***  0.90***  0.94***  0.95***  0.93***  0.94*** 
M3GR(-1)  0.03***                 
M3GR(-3)    0.04***               
M3GR(-6)      0.02**             
M3GR(-9)        0.02**           
M3GR(-12)          0.03**         
M3GR(-15)            0.02ns       
M3GR(-18)              0.02ns     
M3GR(-21)                0.02*   
M3GR(-24)                  0.02ns 
R2a  0.87  0.83  0.74  0.59  0.42  0.41  0.41  0.44  0.41 
DW  1.70  1.70  1.70  1.65  1.63  1.75  1.76  1.74  1.71 
*** significant at 1%; ** significant at 5%; * significant at 1%; ns not significant. 
 
In general, money growth rates with lags from 1 to 12 have a statistically significant 
impact on inflation. If the short-run impact is rather small, the long-run impact is much more 
significant: a 10 percentage points increase in money growth entails a long run rise in 
inflation of 3 percentage points. With an R2-adj bigger than 0.8, Equations 1 and 2 present the 
best fit. Since the Durbin-Watson statistics are somewhat biased when lag values of the 
regressor are in the regression, we performed other autocorrelation of the residuals tests: all 
permit to reject the assumption of autocorrelation of the residuals.
4 
                                                 
4 In particular, we performed systematically the LM test, with a 3-month lag.   7
Introducing the output gap trend does not change much the significance of the money 
growth rates. Table 2 presents the estimates, the only significant output gap trend being with a 




  (1) (2)  (3)  (4) (5) (6) (7) (8) (9) 
INF(-1)  0.87***  0.86***  0.90***  0.91***  0.89***  0.93***  0.93***  0.91***  0.92*** 
GAPTR(-1)  0.06*  0.05ns  0.05ns  0.06ns  0.05ns  0.05ns  0.05ns  0.05ns  0.05ns 
M3GR(-1)  0.03***                 
M3GR(-3)    0.04***               
M3GR(-6)      0.03**             
M3GR(-9)        0.03**           
M3GR(-12)          0.03***         
M3GR(-15)            0.02ns       
M3GR(-18)              0.02*     
M3GR(-21)                0.02**   
M3GR(-24)                  0.02* 
R2a  0.87  0.84  0.75  0.60  0.43  0.42  0.42  0.45  0.42 
DW  1.69  1.69  1.70  1.67  1.62  1.76  1.77  1.74  1.72 
*** significant at 1%; ** significant at 5%; * significant at 1%; ns not significant. 
 
The strongest impact on inflation at time t is given by variations in M3 with a short 
lag, for instance one month (Equation 1) or 3 months (Equation 2).
6 If we consider Equation 
(1) (with the highest R2-adj)), the immediate effect of an increase in the money stock is small: 
a 10 percentage point increase in money leads to a immediate increase in inflation by 0.33 
percentage point. Yet the long run impact is much stronger. If we take into account the 
sluggish response of inflation to money shocks, we find that the same 10 percentage point 
increase in M3 growth brings about a cumulative rise in inflation of 2.3 percentage points on 
average. The increase is 2.8 percentage points if Equation 2 is taken into account. Equation 1 
suggests that the contribution of the output gap on inflation must not be neglected. On 
average, a 10 percentage point positive output deviation form trend would entail a 0.6 
                                                 
5 The current output gap or a moving average of the output gap over the past four months have also been tested. 
The results were not significantly different. Estimates over the 2002-2007 period were also conducted to control 
possible non-stationarity just after the creation of the euro zone in 1999. Here again, the results were not 
significantly different. 
6 One should bear in mind that money growth rates are calculated from one month to the respective month of the 
previous year. Hence a lag of one period introduces the impact of past money over a 12 month period starting 13 
months before, a lag of three periods the impact of past money over a 12 month period starting 15 months 
before, and a lag of 12 periods the impact of past money over a 12 month period starting 24 months before.   8
percentage point increase in short-run inflation. In the other equations, the output gap does not 
turn out to be statistically significant.
7 
Finally, we present recursive estimates of the coefficients of Equation 1 (Figures 4.1, 
4.2 and 4.3). It turns out that inflation inertia has decreased over time. The short run 
coefficient on the output gap has declined, so did the short run coefficient on money growth. 
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7  Over the long run the output gap is zero by definition. A “long run coefficient” calculated in the same way as 
the long run money coefficient (equal to 0.3), would not mean much for policy purposes, insofar as it would be 
multiplied by a zero value.   9
It is possible to calculate the evolution of b/(1-ρ) from the recursive estimates; as 
explained, this ratio would indicate the cumulative increase in inflation due to a shock in 
money growth, or, alternatively, the increase in inflation that can be observed if the money 
stock increases for a long period at a positive constant pace. As Figure 5 shows, the 
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During the period of 1999 through mid 2007, the Euro area inflation rate was about 
2.5 per cent a year on the average, above the 2 per cent official target, but not by much. Some 
observers and ECB officials pointed out that the fast increase in money growth after 2004 has 
put additional pressure on inflation. Our estimates show that the negative growth gap recorded 
throughout the 2005 year must have had a slowing down effect on inflation, thus 
“compensating” for the accelerating money growth. During the last period (2005-2007) the 
output gap turned out positive while money growth kept on accelerating (towards an annual 
rate of 10-12 per cent). No wonder inflation started accelerating again (to reach 3.5 per cent 
by February 2008), the impact of both variables pushing in the same direction. If these trends 
were to be sustained, our estimates indicate that long run inflation may reach the 4 per cent 




This paper provides some evidence according to which, in the euro area, money 
growth is an important determinant of inflation. More precisely, over the period under   10
consideration, a permanent 10 per cent money stock growth would result in an inflation rate 
of 2½ per cent. The output gap has also a non negligible impact. If, during the period of 
analysis (1999-2007), it might have had, on average, a dampening effect on the inflation rate, 
this has not been the case any more since 2005/2006. Not surprisingly, with a high money 
growth rate and a positive output gap trend, the inflation rate has accelerated. And it could 
keep on accelerating if money growth remains high and the output gap positive. 
Simple linear equations cannot put forward all factors that may have a bearing on 
inflation, at least not in the short run. They nevertheless demonstrate the need to emphasize 
the role of money in monetary policy management. Money growths seem to carry crucial 
information for policymaking. 
These results challenge to some extent the widespread recourse to expectational 
Phillips curves in small macroeconomic models that have blossomed in the New Keynesian 
approach to monetary policy and analysis. Rather than putting too much emphasis on the 
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